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AB This invention relates to an isolated nucleic acid fragment encoding a 
biotin synthases. Amino acid and encoding cDNA sequences of biotin 
synthases from barley, maize, prickly poppy, soybean and wheat are 
disclosed. The invention also relates to the construction of a chimeric 
gene encoding all or a portion of the biotin synthases, in sense or 
antisense orientation, wherein expression of the chimeric gene results in 
prodn. of altered levels of the biotin synthases in a transformed host 
cell. 

ST plant biotin synthase cDNA sequence chimeric 
gene 

IT Dicotyledon (Magnoliopsida) 
Monocotyledon (Liliopsida) 

(biotin synthase chimeric gene expression in; 

cloning, sequences and recombinant expression of plant biotin 
synthases) 
IT Gene, plant 

RL: AGR (Agricultural use); BPN (Biosynthetic preparation); BPR 
(Biological process) ; BSU (Biological study, unclassified) ; BUU 
(Biological use, unclassified) ; PRP (Properties) ; BIOL (Biological 
study) ; 

PREP (Preparation) ; PROC (Process) ; USES (Uses) 

(chimeric; cloning, sequences and recombinant expression of 
plant biotin synthases) 
IT Bacteria (Eubacteria) 
Plant cell 
Yeast 

(cloning host; cloning, sequences and recombinant expression of 
plant biotin synthases) 
IT Argemone mexicana 
Barley 
Corn 

Molecular cloning 
Protein sequences 
Soybean (Glycine max) 
Transformation, genetic 
Wheat 

cDNA sequences 

(cloning, sequences and recombinant expression of plant 



biotin synthases) 

IT Chimeric gene 

RL: AGR {Agricultural use); BPN (Biosynthetic preparation); BPR 
(Biological process) ; BSU (Biological study, unclassified) ; BUU 
(Biological use, unclassified); PRP (Properties); BIOL (Biological 

study) ; 

PREP (Preparation) ; PROC (Process) ; USES (Uses) 

(plant; cloning, sequences and recombinant expression of 
plant biotin synthases) 
IT Transgene 

RL: AGR (Agricultural use); BPN (Biosynthetic preparation); BUU 
(Biological use, unclassified) ; PRP (Properties) ; BIOL (Biological 
study) ; 

PREP (Preparation) ; USES (Uses) 

(plant; cloning, sequences and recombinant expression of 
plant biotin synthases) 
IT Herbicides 

(screening of; cloning, sequences and recombinant expression of 
plant biotin synthases) 
IT Plant (Embryophyta) 

(transgenic; cloning, sequences and recombinant expression of 
plant biotin synthases) 
IT 372993-05-ODP, subfragments are claimed 372993-06-lDP, subfragments are 
claimed 372993-07-2DP, subfragments are claimed 372993 -08-3DP, 
subfragments are claimed 372993 -09-4DP, subfragments are claimed 
372993-10-7DP, subfragments are claimed 372993 -11-8DP, subfragments are 
claimed 372993-12-9DP, subfragments are claimed 372993 -13 -ODP, 
subfragments are claimed 3 72 993 -14 -IDP, subfragments are claimed 
372993-15-2DP, subfragments are claimed 372993 -16-3DP, subfragments are 
claimed 372993-17-4DP, subfragments are claimed 372 993 -18 -5DP, 
subfragments are claimed 372993 -19-6DP, subfragments are claimed 
373384-78-2DP, subfragments are claimed 

RL: AGR (Agricultural use) ; BPN (Biosynthetic preparation) ; BUU 
(Biological use, unclassified) ; PRP (Properties) ; BIOL (Biological 
study) ; 

PREP (Preparation); USES (Uses) 

(amino acid sequence; cloning, sequences and recombinant expression of 
plant biotin synthases) 
IT 80146-93-6P, Biotin synthase 

RL: AGR (Agricultural use) ; BPN (Biosynthetic preparation) ; BUU 
(Biological use, unclassified) ; PRP (Properties) ; BIOL (Biological 
study) ; 

PREP (Preparation); USES (Uses) 

(cloning, sequences and recombinant expression of plant 
biotin synthases) 
IT 372992 -89-7DP, subfragments are claimed 

RL: BPN (Biosynthetic preparation); BUU (Biological use, unclassified); 
PRP (Properties) ; BIOL (Biological study) ; PREP (Preparation) ; USES 
(Uses) 

(nucleotide sequence; cloning, sequences and recombinant expression of 
plant biotin synthases) 
IT 372992-90-OD, subfragments are claimed 372992 -91-lD, subfragments are 
claimed 372992 -92 -2D, subfragments are claimed 372992 -93-3D, 
subfragments are claimed 372992 -94 -4D, subfragments are claimed 

372992- 95-5D, subfragments are claimed 372992 -96-6D, subfragments are 
claimed 372992-97-7D, subfragments are claimed 372992 - 98 - 8D, 
subfragments are claimed 3 72 992 -99- 9D, subfragments are claimed 

372993- 00-5D, subfragments are claimed 372993 -01-6D, subfragments are 
claimed 372993-02-7D, subfragments are claimed 372993 -03 - 8D, 
subfragments are claimed 372993 -04 -9D, subfragments are claimed 



RL: BUU (Biological use, unclassified); PRP (Properties); BIOL 
(Biological 

study) ; USES (Uses) 

(nucleotide sequence; cloning, sequences and recorT±>inant expression of 
plant biotin synthases) 
IT 253862-81-6 372994-37-1 373384-02-2 
RL: PRP (Properties) 

(unclaimed protein sequence; cloning, sequences and recombinant 
expression of plant biotin synthases) 
IT 372994-38-2 372994-39-3 
RL: PRP (Properties) 

(unclaimed sequence; cloning, sequences and recombinant expression of 
plant biotin synthases) 

L6 ANSWER 2 OF 4 CAPLUS COPYRIGHT 2 002 ACS 
AN 1999:104560 CAPLUS 
DN 130:163980 

TI Transgenic plants having increased biotin content 
IN Pat ton, David A. 

PA Novartis Finance Corporation, USA 

SO U.S., 34 pp., Cont . -in-part of U.S. Ser. No. 401,068. 

CODEN: USXXAM 
DT Patent 
LA English 
IC ICM A01H005-00 

ICS C12N005-04 
NCL 800278000 

CC 3-2 (Biochemical Genetics) 

Section cross-reference (s) : 11, 18 
FAN.CNT 3 

PATENT NO. KIND DATE APPLICATION NO. DATE 



PI US 5869719 A 19990209 US 1997-846338 19970430 

US 5859335 A 19990112 US 1995-401068 19950308 

PRAI US 1995-401068 19950308 
US 1994-351970 19941208 

AB The invention reveals that biotin biosynthesis in a plant is 

enhanced when the level of one or more of the enzymes in the plant 
biotin biosynthetic pathway is increased. The nutritional value of 

plants 

as dietary sources of biotin is enhanced with this invention. Provided 
are methods of enhancing biotin levels by introducing into plant 
tissue a chimeric gene capable of expressing a biotin biosynthetic enzyme 
such as biotin synthase or DAP aminotransferase. 
ST biotin biosynthesis nutrition chimeric plant; synthase biotin 
chimeric plant; diaminopelargonate aminotransferase chimeric 
plant 

IT Bacteria (Eubacteria) 

(biotin biosynthetic enzyme from; transgenic plants having increased 
biotin content) 
IT Escherichia coli 

(biotin biosynthetic enzymes from; transgenic plants having increased 
biotin content) 
IT Enzymes, biological studies 

RL: AGR (Agricultural use) ; BAC (Biological activity or effector, except 
adverse) ; BPN (Biosynthetic preparation) ; BIOL (Biological study) ; PREP 
(Preparation) ; USES (Uses) 

(biotin biosynthetic; transgenic plants having increased biotin 
content) 
IT Genes (plant) 



RL: AGR (Agricultural use); BPN (Biosynthetic preparation); BUU 
(Biological use, unclassified) ; BIOL (Biological study) ; PREP 
(Preparation) ; USES (Uses) 

(chimeric, encoding biotin biosynthetic enzymes; transgenic plants 
having increased biotin content) 
IT Nutrition (animal) 

(enhancement of in humans; transgenic plants having increased biotin 
content) 
IT Arabidopsis thaliana 
Canola 
Corn 

Soybean (Glycine max) 

Tobacco 

Wheat 

(transgenic plants having increased biotin content) 
IT Plant ( Emb r y op hy t a ) 
Plant cells 
Plant tissue 

(transgenic; transgenic plants having increased biotin content) 
IT Chloroplast 

(transit peptide signal sequence from; transgenic plants having 
increased biotin content) 
IT 37259-71-5P 80146-93-6P, Biotin synthase 

RL: AGR (Agricultural use); BAG (Biological activity or effector, except 
adverse) ; BPN (Biosynthetic preparation) ; BIOL (Biological study) ; PREP 
(Preparation) ; USES (Uses) 

(biotin biosynthetic; transgenic plants having increased biotin 
content) 

IT 9075-61-OP, 7-Keto-8-aminopelargonic acid synthetase 37259-75-9P, 

Desthiobiotin synthetase 55467-50-OP, Synthetase, pimelyl coenzyme a 
RL: AGR (Agricultural use); BAG (Biological activity or effector, except 
adverse) ; BPN (Biosynthetic preparation) ; BIOL (Biological study) ; PREP 
(Preparation) ; USES (Uses) 

(transgenic plants having increased biotin content) 
IT 58-85-5P, Biotin 

RL: ARG (Analytical reagent use); BPN (Biosynthetic preparation); ANST 
(Analytical study) ; BIOL (Biological study) ; PREP (Preparation) ; USES 
(Uses) 

(transgenic plants having increased biotin content) 
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AB The present invention reveals that biotin biosynthesis in a plant 
is enhanced when the level of one or more of the enzymes in the 
plant biotin biosynthetic pathway is increased. Based upon this 
revelation methods which increase the level of one or more biotin 
biosynthetic enzymes in plant tissue are provided as a means for 
achieving enhanced levels of biotin in plant tissue. In 
particular, a method for enhancing biotin levels by introducing a 

chimeric 

gene, encoding chloroplast transit peptide fused to bacterial DAP 



aminotransferase or biotin synthase, into 

plant tissue is provided. Resulting transgenic plant 

tissue, including whole plants, having enhanced levels of biotin is also 
provided. Thus, Arabidopsis expressing Escherichia coli bioA gene 
produced twice as much biotin as control plants. The Arabidopsis bioB 

was 

cloned and sequenced. 
ST biotin prodn transgenic plant bioA bioB gene; sequence 

Arabidopsis gene bioB biotin synthase cDNA 
IT Bacteria (Eubacteria) 

Escherichia coli 

(bioA or bioB genes of; method for enhancing biotin biosynthesis in 
plants and transgenic plants expressing chimeric bioA or bioB genes) 
IT Genes (microbial) 

RL: BPR (Biological process); BUU (Biological use, unclassified); BIOL 
(Biological study) ; PROC (Process) ; USES (Uses) 

(bioA; method for enhancing biotin biosynthesis in plants and 
transgenic plants expressing chimeric bioA or bioB genes) 
IT Genes (microbial) 

RL: BPR (Biological process) ; BUU (Biological use, unclassified) ; PRP 
(Properties) ; BIOL (Biological study) ; PROC (Process) ; USES (Uses) 
(bioB; method for enhancing biotin biosynthesis in plants and 
transgenic plants expressing chimeric bioA or bioB genes) 
IT Chimeric genes 

RL: BUU (Biological use, unclassified) ; BIOL (Biological study) ; USES 
(Uses) 

(chloroplast transit peptide sequence - contg . ; method for enhancing 
biotin biosynthesis in plants and transgenic plants expressing 

chimeric 

bioA or bioB genes) 
IT cDNA sequences 

(for gene bioB biotin synthase of Arabidopsis) 
IT Plant cells 

(method for enhancing biotin biosynthesis in plants and transgenic 
plants expressing chimeric bioA or bioB genes) 
IT Protein sequences 

(of gene bioB biotin synthase of Arabidopsis) 
IT Arabidopsis 
Canola 
Corn 

P 1 an t ( Embry ophy t a ) 
Soybean (Glycine max) 
Tobacco 
Wheat 

(transgenic; method for enhancing biotin biosynthesis in plants and 
transgenic plants expressing chimeric bioA or bioB genes) 
IT 179919-67-6 

RL: BSU (Biological study, unclassified) ; PRP (Properties) ; BIOL 
(Biological study) 

(amino acid sequence; method for enhancing biotin biosynthesis in 
plants and transgenic plants expressing chimeric bioA or bioB genes) 
IT 37259-71-5P 80146-93-6P, Biotin synthase 

RL: BOC (Biological occurrence) ; BPN (Biosynthetic preparation) ; BIOL 
(Biological study) ; OCCU (Occurrence) ; PREP (Preparation) 

(method for enhancing biotin biosynthesis in plants and transgenic 
plants expressing chimeric bioA or bioB genes) 
IT 58-85-5, Biotin 

RL: BOC (Biological occurrence); FFD (Food or feed use); MFM (Metabolic 
formation) ; BIOL (Biological study) ; FORM (Formation, nonpreparative) ; 
OCCU (Occurrence) ; USES (Uses) 



(method for enhancing biotin biosynthesis in plants and transgenic 
plants expressing chimeric bioA or bioB genes) 
IT 179919-66-5 

RL: BSU {Biological study, unclassified); PRP (Properties); BIOL 
(Biological study) 

(nucleotide sequence; method for enhancing biotin biosynthesis in 
plants and transgenic plants expressing chimeric bioA or bioB genes) 
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AB The present invention reveals that biotin biosynthesis in a plant 
is enhanced when the level of one or more of the enzymes in the 
plant biotin biosynthetic pathway is increased. Based upon this 
revelation methods which increase the level of one or more biotin 
biosynthetic enzymes in plant tissue are provided as a means for 
achieving enhanced levels of biotin in plant tissue. In 
particular, a method for enhancing biotin levels by introducing a 

chimeric 

gene capable of expressing a biotin biosynthetic enzyme into plant 
tissue is provided. Resulting transgenic plant tissue, 
including whole plants, having enhanced levels of biotin are also 
provided. 

ST biotin formation genetic engineering plant enzyme 
IT Gene, plant 

RL: AGR (Agricultural use); BPR (Biological process); BUU (Biological 

use, 

unclassified) ; PRP (Properties) ; BIOL (Biological study) ; PROC (Process) 
USES (Uses) 

(bioB; enhanced biotin formation in plant tissue, genetic 
engineering using increased enzyme formation, and transgenic 
plant as nutritional food) 
IT Arabidopsis 
Canola 
Corn 

Deoxyribonucleic acid sequences 
Genetic engineering 

Plant breeding and selection 

Plant tissue 
Protein sequences 
Soybean 
Tobacco 
Wheat 

(enhanced biotin formation in plant tissue, genetic 
engineering using increased enzyme formation, and transgenic 
plant as nutritional food) 
IT Seed 

(hybrid; enhanced biotin formation in plant tissue, genetic 
engineering using increased enzyme formation, and transgenic 
plant as nutritional food) 
IT Chloroplast 



(targeting; enhanced biotin formation in plant tissue, 
genetic engineering using increased enzyme formation, and transgenic 
plant as nutritional food) 
IT Gene, microbial 

RL: AGR (Agricultural use); BPR (Biological process); BUU (Biological 

use, 

unclassified) ; PRP (Properties) ; BIOL (Biological study) ; PROC (Process) 
USES (Uses) 

(bioA, enhanced biotin formation in plant tissue, genetic 
engineering using increased enzyme formation, and transgenic 
plant as nutritional food) 
IT Gene, microbial 

RL: AGR (Agricultural use); BPR (Biological process); BUU (Biological 

use, 

unclassified) ; PRP (Properties) ; BIOL (Biological study) ; PROC (Process) 
USES (Uses) 

(bioB, enhanced biotin formation in plant tissue, genetic 
engineering using increased enzyme formation, and transgenic 
plant as nutritional food) 
IT Gene, microbial 

RL: AGR (Agricultural use); BPR (Biological process); BUU (Biological 

use, 

unclassified) ; PRP (Properties) ; BIOL (Biological study) ; PROC (Process) 
USES (Uses) 

(bioC, enhanced biotin formation in plant tissue, genetic 
engineering using increased enzyme formation, and transgenic 
plant as nutritional food) 
IT Gene, microbial 

RL: AGR (Agricultural use); BPR (Biological process); BUU (Biological 

use, 

unclassified) ; PRP (Properties) ; BIOL (Biological study) ; PROC (Process) 
USES (Uses) 

(bioD, enhanced biotin formation in plant tissue, genetic 
engineering using increased enzyme formation, and transgenic 
plant as nutritional food) 
IT Gene, microbial 

RL: AGR (Agricultural use); BPR (Biological process); BUU (Biological 

use, 

unclassified) ; PRP (Properties) ; BIOL (Biological study) ; PROC (Process) 
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